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^•ra^cation claims the benefit of Korean Patent Application Nos. 1999-01112 and 
199 9_46947, filed on January 13, 1999 and on October 27, 1999, respectively, which are hereby 
incorporated by reference. 

BACKGROUD OF THE INVENTION 

Field of the Invention 

~~ The present invention relates generally to a flat panel display device, and more 
particularly, to a flat panel display device mounting structure on a computer. 

Description of the Related Art 

Flat panel display devices include liquid crystal display devices (LCD) which are used 
widely, plasma display panels, and field emission displays which have been studied recently and 
may be applied to computers in the near future. 

For convenience of explanation, the present invention will be discussed with respect to 
the LCD as an example of a flat screen type display device and a portable computer with the 
LCD device mounted therein. 

Referring to Fig. 1, a general portable computer such as a laptop or notebook computer 
typically includes a body 100, a flat panel display device assembly 120 coupled to the body 100 
via a hinge mechanism 124. The flat panel display device assembly 130 has a flat panel display 
module 130 and a display case 105 supporting the module 130. The body 100 has an input 
device 1 10 such as a keyboard. As a flat panel display module 130, the LCD is widely used in 
portable computers and flat screen monitors. 

Referring to Fig. 2 which shows 'a. conventional assembly structure of the LCD device 
applied to a conventional portable computer, the display case 105 has a back- case 124 and a front 
case or frame 122 for mounting the LCD module 130. The back case 124 has an outer surface 



and an inner surface and connecting ribs 124a formed at the corners. 

The LCD module 130 has an LCD panel 132, a back light device 134 fixed to the back of 
the LCD panel 132, and a metal sash or supporting frame 136 for assembling the panel 132 and 
the back light device 134 along the edge. The back light device 134 is shown in the cutway 
portion of Fig. 2. 

At the corners of the metal sash 136, corresponding to the positions of the ribs 124a of 
the back case 124, a plurality of protrusions 136a having holes are formed. 

For mounting the LCD module 130 to the case 105, the LCD module 130 is placed on the | 
back case 124 and the holes of the metal sash 136 and the ribs 124a are fastened together 
preferably by screws 138. The front case 122 is coupled to the back case 124. 

Hereinafter, the method of assembling the LCD device wherein the LCD module is 
mounted to the case using fasteners extending from the front toward the rear direction is defined 
as. the front mounting method, and the assembled structure of the LCD module and the case 
made through the front mounting method is defined as the front mounting structure. 

In the front mounting structure described above, since the protrusions 136a require 
additional space corresponding to the protruded width "d", the ratio of the display area of the 
LCD module to the fixed size of the case 1 05 is reduced. 

SUMMAR Y OF THE INVENTION 

Accordingly, the present invention is directed to a flat panel display device module for 
computer that substantially obviates one or more of the problems due to the limitations and 
disadvantages oi the related art, while retaining its advantage. 

An object of this invention is to provide a portable computer with a liquid crystal display 
module assembled a side mounting method. \ 



Another object of the invention is to provide a portable computer with a structure that can 
firmly support a printed circuit board (hereinafter referred to simply as "PCB") and a back light 
device in the side mounting method. 

Additional features and advantages of the invention will be set forth in the description 
with follows, and in part will be apparent from the description, or may be learned by practice of 
the invention. The objectives and other advantages of the invention will be realized and attained 
by the structure particularly pointed out in the written description and claims hereof as well as 
the appended drawings. 

to achieve these and other advantages and the in accordance with the purpose of the 
present invention, as embodied and broadly described, the present invention provides, in one 
embodiment, a computer comprising a display panel having a front surface, a plurality of side 
surfaces and a bottom surface, the front surface including a display area; an upper supporting 
frame covering an edge or peripheral region of the display area of the display panel; a lower 
supporting frame supporting the bottom of the display panel and contacting the bottom surface; 
and a fastening unit having a main portion and a first bent portion vertical to the main portion, 
the main portion secured to the lower supporting frame, the bent portion contacting the side 
surface, and having a screw hole. 

In another embodiment, the present provides a computer comprising: a system body; 
a flat panel display device module having a front surface, a bottom surface and a plurality 
of side surfaces; a supporting body being coupled to the body via a hinge mechanism and having 
a supporting surface parallel to the side surface of the module; and a fastening unit having a 
main portion and a first bent portion vertical to the main portion, the main portion being secured 
to the bottom of the module and the bent portion being secured to the supporting surface of the 
supporting body. 



In further embodiment, the present provides a computer comprising a liquid crystal 
display panel having a front surface and a bottom, surface; a back light device arranged on the 
bottom surface of a liquid crystal display panel; a first frame supporting the back light device; a 
second frame located on the front surface of the liquid crystal display panel and being coupled : 
with the first frame; an outer case; and a fastening unit having, a main portion and a first bent 
portion vertical to the main portion, the main portion being coupled with the first frame, the bent 
portion being coupled with the second frame and the outer case. 

The bent portion of the fastening unit are located between the side surface of the display % 
panel and the upper supporting frame. The fastening unit further comprises a second bent 
portion vertical to the main portion, the two bent portions of the fastening unit are opposite to 
each other, the main portion connecting the two bent portions. The computer further includes a 
drive circuit board, the drive circuit board being firmly contacted by the main portion of the 
fastening unit. The computer further includes a back light device having a light source disposed 
between the display panel and the lower supporting frame in a longitudinal direction, with the 
main portion of the fastening unit surrounding the light source. The main portion of the fastening 
unit is fastened to the lower supporting frame via a screw. The upper supporting frame has a side ( 
wall and a through hole corresponding to the screw hole of the bent portion of the fastening unit. 
The lower supporting frame has a recess portion corresponding to the screw hole of the bent 
portion of the fastening unit such that the fastening unit is attached to the lower supporting frame 
via a screw. The bent portions of the fastening unit has a plurality of outward extending flexible 
protrusion portion, and the upper supporting frame has a plurality of flexible recess portions 
corresponding to the protrusion portion of the fastening unit such that the upper supporting frame 
and the fastening unit being are coupled with the fastening unit if the upper supporting frame is 



pressed downwardly by a predetermined force. 

It *is to be understood that both the foregoing general description and the following 
detailed description are exemplary and are intended to provide further explanation of the 
invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further understand of the 
invention and are incorporated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the description serve to explain the principles of 

the invention. 

In the drawings: 

Fig. 1 is a perspective view showing a general portable computer; 

Fig. 2 is an exploded perspective view showing a conventional mounting structure of the 

LCD device for i portable computer; 

Figs ; 3 is an exploded perspective view disclosed in U.S. Patent No. 5, 835, 139 for 

showing a side mounting method; 

Fig. 4 is a schematic view illustrating a side mounting method using a hinge frame, 

disclosed in U.S. Patent No. 5,872*606; 

Figs. 5A and 5B are perspective views of mounting brackets for a liquid crystal display 
module according to a basic embodiment of the invention; 

Fig. 6 is an exploded view illustrating the bracket mounted on a display module; 

Fig. 7 is a partially exploded perspective view illustrating a display module of the 
invention; 



Fig. 8 is a perspective view illustrating a back cover according to another embodiment of 
the invention; 

Fig. 9 is a perspective view illustrating the back cover mounted nearby a lamp, which is 
turned upside down; 

Fig. 10 is a schematic view of a "J" portion of Fig. 9, in which a back cover is removed; 
Fig. 1 1 is a perspective view illustrating a liquid crystal display panel mounted with the 
back cover on a drive circuit board; 

Fig. 12 is a perspective view illustrating the liquid crystal display panel mounted with £ 

two back covers; 

Fig. 13 is an exploded view illustrating the liquid crystal display panel mounted with a 

rectangular back cover; 

Fig. 14 is a perspective view illustrating a mounting state of an upper supporting frame 
and the liquid crystal display equipped with two back covers; 

Fig. 15 is a cross sectional view of a back light portion taken along line B-B of Fig. 14; 

Fig. 16 is a cross sectional view of a PCB portion taken along line B-B of Fig. 14; 

Fig. 17 is an exploded perspective view illustrating a mounting state of a liquid crystal ^ 

display module and a back case; 

Fig. 18 is an exploded perspective view illustrating a mounting state of the liquid crystal 
display module equipped with the case and a hinge frame; 

Fig. 19 is a perspective view showing a portable computer having a flat panel display 
device module according to the invention; 

Fig. 20 is a cross sectional view taken along the line C-C of Fig. 19; and 

Fig. 2 1 is a cross sectional view taken along the ling D-D of Fig. 19. 



nF.TATI.ED DESCRIPTION OF PREFERRED EMBODIMENTS 



Reference will now be made in detail to the preferred embodiments of the present 
invention, an example of which is illustrated in the accompanying drawings. 

Methods for mounting the liquid crystal display module to the case in the side direction 
are disclosed in U.S. Patent Nos. 5, 835,139 and 5, 872, 606, which are assigned to the assignee 
of the present invention. 

v 

Fig. 3 shows the mounting method disclosed in U.S. Patent No. 5, 835, 1.39. 

A first screw hole 410a is formed at a side surface of a support frame 700, and a second 
screw hole 410b is formed at a side surface of a back case 500. A screw 430 passes through the 
first and second screw holes 410a and 410b such that the LCD panel 300 is secured to the back 
case 500. A front case 520 is attached. 

Fig. 4 shows the mounting method disclosed in U.S. Patent No. 5, 872, 606. 

A back case 532 is pivotally coupled with a case or sash 530 of a system body by a hinge 
mechanism 540. When a LCD module 534 is secured to the back case 532, a hinge frame 538 is 

interposed therebetween. 

The methods described above are referred to as side mounting methods which are 
incorporated in this specification, and this invention aims to develop the method. 

Figs. 5A and 5B show an embodiment of the invention and a modification thereof. As 
shown in Fig. 5 A, a bracket 1 0 is comprised of a main portion or tower horizontal portion 1 3 and 
vertical portion 1 1, and thus has an "L" shaped cross section. Further, in a preferred embodiment 
shown in Fig. 5B, the bracket 1 0 preferably includes an upper horizontal portion 12. 

The lower and upper horizontal portions 13 and 12 are substantially parallel to each other 



and vertical to the vertical portion 1 1. The height of the vertical portion 1 1 is proportionate that 
of a vertical flange portion of an upper supporting frame (see 224 in Fig. 6) of a liquid crystal 
display module. 

The vertical portion 11 and the lower horizontal portion 13 are provided with first and 
second screw holes 21 and 22, respectively. The first and second screw holes 21 and 22 are 
formed on opposing sides to be offset from each other with respect to an imaginary longitudinal 
line. 

Fig. 6 shows an LCD panel 212 having a lower supporting frame 221 mounted with the «■ 
bracket 10 of Fig. 5B before being assembled with an upper supporting frame 224. The lower 
supporting frame 221 is referred to as a main frame, a rear supporting frame or a main support, 
and the upper supporting frame 224 is referred to as a top frame, a front support frame or a metal 
frame. 

As shown in Fig. 6, an inside surface of the vertical portion 1 1 of the bracket 10 contacts 
with a side wall surface of the lower support frame 221, and the first screw hole 21 corresponds 
to a hole 25 of the upper support frame 224 and an aligned hole in a supporting body (not shown) 
is provided for the side mounting method. The supporting body is defined as a member having a 
supporting surface parallel to a side wall of the module and pivotally assembled with a body of 
the computer via a hinge mechanism. The examples of the supporting body are a rear case and a 
hinge arm or hinge frame. There is no hole in any side wall of the lower support frame, and the 
lower support frame is only secured to the display case via the bracket 10. The second screw 
hole 22 of the lower horizontal portion 1 3 corresponds to a hole (not shown) in the lower support 
frame 221 , to permit a screw that secures the bracket 10 to the lower support frame 221 . 

Referring Fig. 7, which ''show, a first embodiment of the present invention, a display 
module 200 has a display panel 2 12. and a back light device 210, both of which are assembled to 



each other by first and lower supporting frames 224 and 221. The back light device 210 
comprises a reflective plate 222f, a wave guide plate 222e, a first diffuser/protecting sheet 222d, 
a first prism sheet 222c, a second prism sheet 222b," and a second diffuser/protecting sheet 222a, 
which are stacked in above-described order. 

Further, the display panel 212 is electrically connected with a PCB (not shown), a drive 
circuit board, through a Tape Automated Bonding (TAB) or a Tape Carrier Package 215. The 
drive circuit board is located on a bottom surface of the lower supporting frame 221 by bending 
the Tape Automated Bonding when assembled. Meanwhile, to reduce the weight of the module 
or to prevent the module from becoming unacceptably thick due to the PCB, an opening portion 
"O" is formed in the lower supporting frame at the location of the PCB. 

The bracket 10 is secured to the bottom surface of the lower supporting frame 221 
through a screw hole 22. The vertical portion 1 1 of the bracket 1 0 corresponds to the side wall of 
the lower supporting frame 221 to fasten the liquid: crystal display module to the supporting 
surface of the supporting body (the rear case or the hinge arm or frame). The lower and upper 
supporting frames 221 and 224 are coupled to each other surrounding the back light device, and 
the screw hole 21 and the through hole 225 formed on the side wall of the upper supporting 
frame are aligned with each other to be passed through by a screw. The vertical portion 1 1 of the 
bracket 10 can be located adjacent to either an inner side or an outer side of the side wall of the 
upper supporting frame 224. It is preferred that the vertical portion 1 1 is interposed between the 
side surface of the lower supporting frame 221 and the side wall of the upper supporting frame 
224 to achieve a smooth side surface of the module. When the hinge arm or frame is mounted to 
the module, a screw passes through a supporting hole formed on the supporting surface of the 
supporting body, a through hole 225 of the upper supporting frame 224, and a screw hole 21 of 



the vertical portion 11 in the above-described order. If the lower supporting frame 221 and the 
bracket 10 is firmly assembled, the through hole in the upper supporting frame 224 can have a 
reversed U-shaped through hole where its lower end is open such that it can be separated from 
and be attached to the assembly of the lower supporting frame 221 and the bracket 10. 

Typically, to permit a compact LCD module, a diameter of the screw for fastening a side 
wall of the lower support frame and a side wall of the display case must be proportionately small. 
Advantageously, the bracket 10 enables the side mounting method to be applied to a compact 
liquid crystal display module without reducing a diameter of a screw, since the screw needs not f 
to penetrate the side wall of the lower support frame and the side wall of the display case. And 
the bracket is also improved and applied to the present invention. 

Fig. 8 shows a fixing unit according to a second embodiment of the present invention, 
and the fixing unit is a improvement of the bracket of the above embodiment so as to use the side 
mounting method. The fixing unit, according to the second embodiment of the present invention, 
has a structure in which two brackets respectively attaches to both side walls of the lower 
supporting frame and bottom surfaces of the two brackets extends to connect the two brackets 
with each other. Such a bracket is called a back cover. 

The back cover 230 is comprised of a main portion or horizontal portion 231 and a 
protrusion or vertical portion 232. The horizontal portion 231 has a screw hole 230a to be 
coupled with the lower supporting frame 221, and the vertical portion 232 has a screw hole 230b 
to be joined with the upper supporting frame 224. 

A cross-section, shown in this application, taken along the line A-A is based on an 
embodiment of the back cover 230 wherein the horizontal portion 231 and the vertical portion 
232 join to form a L-shape. The vertical portion 232 has a protruded- portion 233 toward the 



inside of the cover 230 so as to apply firm physical pressure the liquid crystal panel in order to 
stabilize the liquid crystal panel. Further, the cover 230 has a vertical cover portion or side wall 
234 so as to protect the lamp of the back light device and a bent portion of the Tape Automated 
Bonding. The side wall 234 of the back cover 230 also enables easy coupling with the upper 
supporting frame 224. 

The back cover 230 preferably extends along a longitudinal direction of a lamp or light 
source 211 of the back light device 210 to support the lower supporting frame 221, and further is 
made of stainless steel. A mounting structure of the back cover 230 and the lower supporting £ 
frame 221 is schematically shown in Fig. 9, which is shown turned upside down for a better 
understanding. 

As shown in Fig. 10, which the inset cutaway area "J" of Fig. 9 is also turned upside 

down for ease of explanation, the lower supporting frame 221 have no screw holes on the side 
. surface thereof but a recess portion 221b on the side surface thereof but rather includes a recess 

portion 221b on the side surface thereof, such that a screw may be tightened through the screw 
.'• hole 230a. That is, the back cover 230 is screw-coupled with the lower supporting frame 221 

through a screw hole 221a of the lower supporting frame 221 and a screw hole 230a of the back 

cover 230. 

This embodiment of the present invention is designed to prevent a screw hole portion of 
the lower supporting frame 221 from being broken due to weakening of the lower supporting 
frame when the side mounting method is applied for the compact display module 200. 

Meanwhile, this embodiment of this back cover 230 prevents the lower supporting frame 
221 from getting bending during the assembling process or while in use. When using the side 
mounting method described above, both sides of the display module are fixed by a jig, and the 



screws are tightened in the side directions, resulting in the lower supporting frame 221 to be bent 

in the longitudinal direction. 

Furthermore, during operation of the LCD device, the heat of the lamp may cause the 
same result. If the lower supporting frame is bent, a wrinkle may occur in the wave guide plate 
222e of Fig. 7, which deteriorates the performance characteristics of the back light device. 

The back cover 230 according to the invention may be located on an opposing side from 
the lamp, preferably on side that PCB is located, as shown in Fig. 1 1 - This configuration depicted 
is also designed to support the lower supporting frame 221 leading to the effect described above. 
Further, two back covers can be employed as shown in Fig 12. 

In case just one cover is employed, the bracket 10 can be employed on the opposing side, 
in the current embodiment, the back cover 230 is preferably disposed on the lamp side because a 
thickness of the wave guide plate of the back light device is non-uniform and the side of the 
lower supporting frame which the lamp is arranged is thin in thickness and, therefore it is 
efficient that the back cover 230 be disposed on the lamp side to prevent a wrinkle. 

As shown in Fig. 12, two back covers can be all arranged in the longitudinal direction of 
the lamp on two opposing sides. The back cover 230 has a "L" shaped cross-section based on the 
bracket of Fig. 5. Fig. 12 shows that the bracket 230 can have a larger number of screw holes 
than those of Figs. 9 and 11 for coupling with the lower supporting portion, as can be seen, the 
back cover can be configured in a variety of shapes. 

The back cover configured as described prevents the lower supporting frame 221 from 
bending, and protects the PCB 215 as well as the back light device 210. Thus, the back cover 230 
prevents separation of the PCB 215 from the lower supporting frame 221 and further prevents 
any openings or tears in the Tape Automated Bonding. 



Fig. 13 shows a modification of the back cover of Fig. 12. The two back covers 230 in 
Fig 12 are separately used to support the lamp side of the lower supporting frame 221 and the 
opposing side respectively, but as shown in Fig. 13, the back cover 237 has four sides, joined to 
form a rectangular shape. The lower supporting frame 221 has a plurality of screw holes 260a, 
and the back cover 237 has a plurality of through holes 260b corresponding to the screw holes 
260a such that the back cover 230 is attached to lower supporting frame 221 via a fastener such 

as a screw, nail, or rivet. 

Fig. 14 shows what the upper supporting frame is mounted when the back cover is ,. 
attached to lower supporting frame 221, for example, illustrates the mounting state of Fig. 12. 

Since the back cover 230 substantially surrounds the lower supporting frame 221, the 
back cover 230 is further substantially attached to the upper supporting frame 224. This will be 
obvious by Fig 15, which is a cross sectional view taken along line B-B of Fig 14. 

The upper supporting frame 224 has a plurality of flexible recesses 224b, and a 
predetermined location of the back cover 230, preferably the side wall 234 of the cover 230 has a 
plurality of corresponding flexible protrusions 230c. Alternatively, the upper supporting frame 
can have a plurality of the protrusions, while the back cover can have a plurality of the recesses. 
Since the side wall 234 firmly contacts the reflective plate 235 when assembled, a movement of 
the reflective plate 235 is prevented. Further, since the side wall 234 of the cover 230 is 
reflective and the protrusion occupies a relative small area, the side wall 234 can function as the 
reflector. That, is, if the reflective plate 235 is removed and the side wall 234 of the cover 230 is 
appropriately disposed, the back cover 230 can function as the support of the lower supporting 
frame and the reflector of the back light device at the same time. 

As shown in Fig. 16, the liquid crystal display device has two substrates. One substrate is 



larger in area than the other substrate to have a pad 241 for applying a signal. A driving signal 
from a control integrated circuit (IC) on the PCB is applied to the pad through a driving chip on 
the Tape Automated Bonding. The Tape Automated Bonding is bent surrounding the back light 
device to reduce a non-active area of the display area. At this time, the main surface of the cover 
230 and the side wall of the cover 230 firmly contact pressurize the PCB and the Tape 
Automated Bonding, respectively and, thereby preventing internal shaking of the PCB and the 
TAB, leading to a low rate of failure of adhesion between the pad of the panel and the Tape 
Automated Bonding. 

As described above, after the upper supporting frame 224 is aligned with the module 
mounted with the cover 230, if the upper supporting frame 224 is depressed downwardly, the 
protrusion 232c engages with the recess 224b and the upper supporting frame 224 is 
provisionally coupled to the module, and the pieces then are finally fastened to each other via a 
screw or other appropriate fastener. It is preferred that a location of the lower supporting frame 
221 corresponding to the screw hole 230b and the through hole 224a has no separated screw hole 
but rather include a recess portion permitting the fastener to pass: This arrangement, similar to 
that described with respect to recess 221b in Fig. 10, improves the durability of the lower 
supporting frame 22 1 . 

Of course, it is also possible that the module coupled above is fastened to a back case or a 
hinge frame 240, and each of which is shown in Figs. 1 7 and 1 8. 

As shown in Fig. .17, the back case 250 has a plurality of screw holes 250a corresponding 
to the through hole 224a and the screw hole 230a such that the back case 250, the back cover 230 
and the upper supporting frame 224 are fastened to each other with a screw 260. 

As shown in Fig. 18, the hinge arm 240 or a bracket coupled to the hinge also has a 



plura lity of screw hole 240a correspond^ ro the tough hoies 224a, «he screw hofes 230a and 
fl. screw hoies 250a such .hat the upper supporting frante 224, the back cover 230, the hinge 
^ 240 and the back case 250 are simultaneously fastened to one another with a screw 260 at 
to same time. Since only the hinge arm is exposed ,0 extend applied force, the screw hoie 
24 0a and the screw ho.e 224a can be used for fastening without the screw hole 250a of the back 
case 250. 

As shown in Fig. 20, me computer can have the front case and me back case, but as ^ 
shown in Fig. 1 9, the computer has only the back case without me front case. 
In such a structure, the display area can become much larger. 

AS shown in Fig. 20, Ure liquid crystal d.splay panel 212 is secured by the upper and 
l0 wer supporting frames 224 and 22,, the cover 230, and the hinge amr 240. Further, the upper 

? -70A n nH??l the back cover 230 and the back case 250 are fastened 
and lower supporting frames 224 and 22 1 , me DacK coyci 

to each other with a screw 260 as shown in. Fig. 21 . 

The mounting method is same as : descnbed above. Using such a mounting method, a 
front end of the back case 250 and the front surface of the upper supporting fran.e 224 are 

located on the same surface. 

As explained herein, using the back cover accordmg ,o the invention, mere are described 
advantages that the lower supporting frame is firmly supported and .he side mounting method ca 
be applied to a thin Uauid crysraf display device regardless of a thrckness of the lower supporting 
frame. 

The back cover protects me tower supporting frame from bending and prevents the PCB 
from being separated from the lower supporting frame 221 . 

„ will be apparenr ,0 those skiHed in .he art that various mod,f,ca.ions and variations can 



be made in the present invention without departing from the spirit or scope of the invention, thus, 
it is intended that the present invention cover the modifications and variations of this invention 
provided they come within the scope of the appended claims and their equivalents. 
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WHAT IS CLAIMED IS 

1 . ' A flat panel display device module comprising: 

a display panel having a front surface, a plurality of side surfaces and a bottom surface, 

the front surface including a display area; 

an upper supporting frame covering an edge or peripheral region of the display area of 

the display panel; 

a lower supporting frame supporting the bottom of the display panel and contacting the 
bottom surface; and 

a fastening unit having a main portion and a first bent portion vertical to the main portion, 
the main portion secured to the lower supporting frame, the bent portion contacting the side 
surface and having a screw hole. 

2. The module of claim 1, wherein the bent portion of the fastening unit are located 
between the side surface of the display panel and the upper supporting frame. . 

3. The module of claim 1, wherein the fastening unit further comprises a second bent jg^ 
portion vertical to the mam portion, the two bent portions of the fastening unit are opposite to 
each other, the main portion connecting the two bent portions 

4. The module of claim 3, further comprising- a drive circuit board, the drive circuit 
board being firmly contacted by the main portion of the fastening unit. 

5. The module of claim 3, further comprising, a back light device having a light source 



disposed between the display panel and the lower supporting frame in a longitudinal 
the main portion of the fastening unit surrounding the light source 



6. The module of claim 1, wherein the main portion of the fastening unit is screw- 
coupled to the lower supporting frame 

' 7. The module of claim 1, wherein the upper supporting frame has a side wall and a 
through hole corresponding to the screw hole of the bent portion of the fastening unit. 

8. The module of claim 1, wherein the lower supporting frame has a recess portion 
corresponding to the screw hole of the bent portion of the fastening unit such that the fastening 
unit is attached to the lower supporting frame via a screw 

9. The module of claim 1, wherein the bent portions of the fastening unit has a plurality 
of outward extending flexible protrusion portion, and the upper supporting frame has a plurality 
of flexible recess portions corresponding to the protrusion portion of the fastening unit such that 
the upper supporting frame and the fastening unit are fastened to the fastening unit if the upper 
supporting frame is pressed downwardly by a predetermined force. 

10. A portable computer comprising: 
a system body; , 

a flat panel display device module having a front surface, a bottom surface and a plurality 
of side surfaces; 



a supporting body being cpupled to the body via a hinge mechanism and having a 
supporting surface parallel to the side surface of the module; and 

a fastening unit having a main portion and a first bent portion vertical to the ain frame, 
the main portion being secured to the bottom of the module and the bent portion being secured to 
the supporting surface of the supporting body. 

11. The portable computer of claim 10, wherein the bent portion has a screw hole such 
that the fastening unit is attached to the supporting surface via the screw hole. 

12. The portable computer of claim 11, wherein the supporting surface of the supporting 
body has a screw hole corresponding to the screw hole of the bent portion of the fastening unit. 

13. The portable computer of claim 10, wherein the flat panel display. device module is a 
liquid crystal display device module having a liquid crystal display panel, ;a lower supporting 
frame, and a back light device arranged between the panel and the lower supporting frame, the 
main portion being secured to the lower supporting frame and the bent portion being secured to a 
side surface of the lower supporting frame. 

14. The portable computer of claim 10, wherein the lower supporting frame has a recess 
portion corresponding to the screw hole of the bent portion of the fastening unit such that the 
fastening unit is attached to the lower supporting frame via the screw. 

r 

15. The portable computer of claim 10, wherein the supporting body is a case. 




16, The computer 



of claim 10, wherein the supporting body is a hinge arm. 



17. A liquid crystal display device comprising: 

a Uouid crystal d.splay panel having a front surface and a bottom surface; 

*u u -torn surface of a liquid crystal display panel; 
a back light device arranged on the bottom surface q 

a first frame supporting the back light device; 

. secono on *e front surface of » «** — «*T — - '« ^ 

coupled with the first frame; 
art outer.case; and 

frame and the outer case.. 



j> i • 17 wherein the fastening unit extends 
18. The liquid crystal display device of claim 17, wherein th ^ 

along a longitudinal direction of the first frame. H 

, ' * 1 disolav device of claim 18, wherin the fastening unit 
ten t portion bein, parallel to the first bent portron. 

,0 The .^d «*i> oispUy oevice of c lata ,8, wherein rne be, portions of the 



21. The liquid crystal display device of claim 22, wherein the back light device has a light 
source arranged in a longitudinal direction, and the main portion of the fastening unit extends 
nearby the light source. 

22. The liquid crystal display device of claim 21, further comprising a second fastening 
unit including a main portion parallel to the fastening unit having the main portion extending 

m 

nearby the light source. ^'(^ 



BSTRACT OF THE DISCLOSURE 

Disclosed is a portable computer which includes a display panel having a front surface, a 
plurality of side surfaces and a bottom surface, the front surface including a display area; an 
upper supporting frame covering an edge or peripheral region of the display area of the display 
panel; a lower supporting frame supporting the bottom of the display panel and contacting the 
bottom surface; and a fastening unit having a mam portion and a bent portion vertical to the main 
frame, the main portion secured to the lower supporting frame, the bent portion contacting the 
side surface, and having a screw hole. Using the fastening unit according to the invention, there (: 
are discribed advantages that the lower supporting frame is firmly supported and the side 
mounting method can be applied to a thinliquid crystal display device regardless of a thickness 
of the lower supporting frame. 
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